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Background: The present study was carried out to assess the relationship between sickness absence and
occupational stress, sleep quality, and amplitude and stability of circadian rhythm as well as to determine
contributing factors of sickness absence.
Methods: This cross sectional study was conducted on 400 randomly selected employees of an Iranian
gas company. The data were collected using Pittsburgh sleep quality index, Karolinska sleepiness scale,
circadian type inventory, and Osipow occupational stress questionnaires.
Results: The mean age and job tenure of the participants were 33.18 5.64 years and 6.06 4.99 years,
respectively. Also, the participants had been absent from work on average 2.16 days a year. According
to the results, 209 participants had no absences, 129 participants had short-term absences, and 62
participants had long-term absences. The results showed a signiﬁcant relationship between short-term
absenteeism and amplitude of circadian rhythm [odds ratio (OR)¼ 6.13], sleep quality (OR¼ 14.46),
sleepiness (OR¼ 2.08), role boundary (OR¼ 6.45), and responsibility (OR¼ 5.23). Long-term absenteeism
was also signiﬁcantly associated with amplitude of circadian rhythm (OR¼ 2.42), sleep quality
(OR¼ 21.56), sleepiness (OR¼ 6.44), role overload (OR¼ 4.84), role boundary (OR¼ 4.27), and re-
sponsibility (OR¼ 3.72).
Conclusion: The results revealed that poor sleep quality, amplitude of circadian rhythm, and occupational
stress were the contributing factors for sickness absence in the study population.
 2016, Occupational Safety and Health Research Institute. Published by Elsevier. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Maintaining a healthy workforce is the basis of any successful
society [1]. Sickness absence is among the factors which reduce the
productivity of human resources in organizations [2,3]. It is also
considered as a major public health and economic problem [1,4e6].
This issue is important because it can predict permanent disability
[7]. Absence resulting from occupational diseases can also lead to
permanent loss of the workforce [8]. Various studies have shown
social status, workplace conditions, occupational conditions, de-
mographic features, psychosocial stressors [9e12], sleep distur-
bances and insomnia [6,13,14], circadian rhythm disorder [15,16],
and musculoskeletal disorders [17e19] as the contributing factors
of sickness absence. Psychosocial problems have been reported toSciences, Shiraz University of Me
eh).
afety and Health Research Institute
al., Association of Amplitud
s Company EmployeesdA Ccomprise 30% of absences from work due to sickness [20]. Stress is
deﬁned as pressure resulting from extraordinary demands and
constraints, and is among the psychosocial factors contributing to
sickness absence [21]. In fact, stress is the prevalent occupational
problem of the 21st century which affects humans. This issue is the
reason for almost 40% of new cases of sickness absence [22]. Ac-
cording to the International Labor Organization, the occupational
stress-related costs imposed on countries are equal to 1e5% of the
gross domestic product (GDP) [23]. Moreover, other reports have
indicated that 4% of working hours in each organization is lost
annually due to staff stress and job dissatisfaction [24].
Sleep disturbances are also common among the working pop-
ulation and 30e50% of such individuals experience the signs of
insomnia [25,26]. Evidence has revealed that poor sleep increasesdical Sciences, Post Ofﬁce Box 71465-111, Shiraz, Iran.
. Published by Elsevier. This is an open access article under the CC BY-NC-ND license
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ross Sectional Study from Iran, Safety and Health at Work (2016),
Saf Health Work 2016;-:1e62the risk of mortality, cardiovascular diseases, and diabetes [27].
Insomnia can also lead to sickness absence, reduction of pro-
ductivity, and occupational accident. Furthermore, research has
demonstrated that compared with the individuals with sufﬁcient
sleep, those suffering from insomnia experience more absences
from work, physical and mental problems, and problems in occu-
pational activities and personal relationships [25,28,29]. In a study,
it was reported that individuals with insomnia lost at least ﬁve
more work days per year as compared with those with sufﬁcient
sleep. Besides, it was pointed out that the rate of sickness absence
was 1.4-fold higher among workers with poor sleep compared with
those without sleep problems [30]. Moreover, in a study conducted
by Daley et al [31], the indirect annual costs related to sickness
absence due to insomnia was estimated to be 970.6 million dollars
in Canada. According to Oenning et al [12], risk of sleep disorders
was 2.2-fold higher among the individuals with absences from
work. Sivertsen et al [32] also mentioned that risk of sickness
absence was two times higher in individuals with insomnia
compared with those having sufﬁcient sleep. Similarly, Rahkonen
et al [6] revealed a strong relationship between permanent sleep
problems and sickness absence. Additionally, Bültmann et al [14]
found that sleep disturbances were predictors of sickness absence.
Disturbance of circadian rhythm is another important factor
affecting sickness absence [15,16]. Circadian refers to changes in
behavioral and metabolic activities of humans during a day that is
regulated by the biological clock [33e35]. Circadian rhythm plays a
key role in regulation of sleep/wake cycles such that sleeping
pattern is affected by this rhythm and its features [34].
The gas industry is an important industry in Iran from the view
points of economics and employment. In the gas industry, there are
different factors in the working environment which may lead to
sickness absence. Studies have shown that a large number of
workdays lost due to absenteeism is highly prevalent in the gas and
oil industries [36]. There are critical jobs in the gas industry such as
control room operation, maintenance, site operation, ﬁreﬁghting,
etc. Activities such as exploration, extraction, exploitation, and
transportation of gas from the main resources to reﬁneries and
petrochemical plants, require that the employees fulﬁll their duties
in areas usually far from cities and sometimes offshore. In this
situation, job stress and other workplace risk factors may have a
negative impact on employees’ wellbeing.
Despite the importance of this issue, no study has been con-
ducted on sickness absence as well as the impact of occupational
stress, sleep quality, and type of circadian rhythm on sickness
absence among Iranian gas company employees. Therefore, the
present study was carried out to assess the relationship between
sickness absence and occupational stress, sleep quality, and
amplitude and stability of circadian rhythm among an Iranian gas
company staff. The present study hypothesized that job stress,
quality of sleep, and circadian rhythm characteristics were associ-
atedwithwork absenteeism and by exploring these factors sickness
absence among the employees of a gas factory would be predicted.
Therefore, a questionnaire based survey was carried out on 400
employees of an Iranian gas company to evaluate these factors and
to predict the sickness absenteeism in the selected gas company.
2. Materials and methods
2.1. Study population and sample selection
This cross-sectional study was conducted from January 2015 to
June 2015 in an Iranian gas company. The participants were 400
randomly selected employees (179 ofﬁce workers and 221 opera-
tional workers) with at least 1 year of job tenure who participated
in the study voluntarily. It is to be noted that at the time of thePlease cite this article in press as: Zare R, et al., Association of Amplitud
Stress with Sickness Absence among a Gas Company EmployeesdA C
http://dx.doi.org/10.1016/j.shaw.2016.09.007study, in total, 588 individuals (male/female) were employed in the
company. Therefore, the sample represented 68% of all company
employees.
As in the present study we aimed to explore risk factors of
sickness absence with occupational origin among the employees,
participants who suffered from mental disorders which were not
necessarily work-related, were excluded from the study.
The process of sample selection was such that at ﬁrst the list of
the personnel was prepared. Then, based on the simple random
sampling method, the participants were selected. Next, we referred
to each participant’s medical records (for mental health check) and
personnel ﬁle (for job tenure check). If he/she met the criteria, he/
she was included in the study. After explaining the aims and scope
of the study for the individual, if he/she agreed to partake, we gave
him/her the questionnaire to complete. The questionnaire was
completed in the presence of the researchers. We continued this
process so that 400 participants were sampled and studied.
Each individual received the questionnaire in person in his/her
workplace during the last 30 minutes of their working shifts. He/
shewas given 30minutes to complete the questionnaire and return
it to the researchers. Data regarding the employees’ number of
absences fromwork during the past year, number of workdays lost
due to sickness absence in the preceding year, job tenure, and
medical history were extracted from their records in the company
human resources section. All participants signed an informed
written consent form before commencement of the study. The
study protocol was reviewed and approved by Shiraz University of
Medical Sciences Ethics Committee, Shiraz, Iran.
2.2. Measures
In this study, the data were collected using demographic,
Circadian Type Inventory (CTI), Pittsburgh Sleep Quality Index
(PSQI), Karolinska Sleepiness Scale (KSS), and Osipow occupational
stress questionnaires.
2.2.1. Demographic questionnaire
This questionnaire consisted of questions regarding age, sex,
height, weight, education, marital status, number of children, job
tenure, working system, overtime work (in the past year) and type
of employment. The participants were also asked about overtime
work in their job (in the past year).
2.2.2. CTI
This inventory was designed by Folkard et al [37] in 1979 and
beneﬁts from high reliability and validity. In Iran, the reliability and
validity of this scale have been approved with Cronbach a¼ 0.76 by
Jafari-Roodbandi et al [16]. This 11-item questionnaire includes two
separate variables: (1) the ﬁrst one, i.e., ﬂexible/rigid (FR), represents
the stability of circadian rhythm. Individuals who gain a high score
from this variable areﬂexible, suitable for shiftworking, can takepart
in shift schedules, and can stay up during abnormal hours of day or
night; and (2) the second variable, i.e., languid/vigorous (LV), shows
the amplitude of circadian rhythm. Individuals who obtain a high
score from this variable are called languid and have difﬁculty dealing
with feelings of sleepiness and lethargy resulting from insomnia. In
this study, the individuals with FR score> 18.75 were considered as
ﬂexible ones who could stay awake at abnormal hours. Besides, the
individualswho obtained LV score> 22.5were considered as languid
ones who had difﬁculty dealing with sleepiness [38].
2.2.3. PSQI
This questionnaire investigates sleep quality within the past 4
weeks and includes seven scores for the following scales: subjec-
tive sleep quality, sleep latency, sleep duration, habitual sleepe and Stability of Circadian Rhythm, Sleep Quality, and Occupational
ross Sectional Study from Iran, Safety and Health at Work (2016),
Table 1
Some demographic and occupational characteristics of the study population
(N¼ 400)
Age (y) Mean (SD) 33.2 (5.6)
MineMax 23e58
BMI (kg/m2) Mean (SD) 25.6 (2.9)
MineMax 17.5e35.1
No. of children Mean (SD) 1.3 (1.1)
MineMax 0e8
Job tenure (y) Mean (SD) 6.1 (5)
MineMax 1e30
Daily working time (h) Mean (SD) 10.5 (1.3)
MineMax 8e14
Weekly working time (h) Mean (SD) 53.3 (8.2)
MineMax 36e96
Sex Female 25 (6.3)
Male 375 (93.8)
Marital status Single 85 (21.3)
Married 315 (78.8)
Education Under diploma 20 (5)
Diploma 55 (13.8)
Associate’s diploma 88 (22)
BSc. or higher 237 (59.3)
Working system Shift worker 77 (19.3)
Day worker 323 (80.8)
Overtime work (in the past y) Yes 353 (88.3)
No 47 (11.8)
Data are presented as n (%), unless otherwise indicated.
BMI, body mass index; Max, maximum; Min, minimum; SD, standard deviation.
R. Zare et al / Sickness Absence and its Associated Factors 3efﬁciency (the proportion of time that one is asleep over the total
time spent in bed), sleep disturbances (deﬁned as waking up at
night), use of sleep medication, and daytime dysfunction (deﬁned
as troubles someone experiences during the day caused by sleep-
lessness) [39]. In this scale, scores 0e4 and 5e21 represent good
and poor sleep quality, respectively. Farrahi et al [40] reported the
sensitivity of 100% and Cronbach a of 0.89 for the Persian version of
this questionnaire.
2.2.4. KSS
This scale was designed by Åkerstedt and Gillberg [41] in 1990
and beneﬁts from high reliability and validity. KSS is a reliable tool
for evaluation of sleepiness and ranges from 1 (strongly conscious)
to 9 (trying to stay awake) [42]. In spite the fact that the Persian
version of this scale has been used in diverse studies on Iranian
people, the reliability and validity of this scale has not been
addressed in the literature.
2.2.5. Osipow occupational stress questionnaire
This 60-item questionnaire investigates occupational stress.
Each of 10 items of this questionnaire deals with one dimension of
occupational stress. The dimensions include role overload, role
ambiguity, role insufﬁciency, role boundary, responsibility, and
physical environment.
Role overload measures the extent to which job demands
exceed resources (personal and work place), and the extent to
which an individual is able to accomplish expected workloads.
Role insufﬁciency measures the extent to which the individual’s
training, education skills, and experience are appropriate to job
requirements.
Role ambiguity measures the extent to which the priorities,
expectations, and evaluation criteria are clear to the individual.
Role boundary measures the extent to which the individual has
or feels a great deal of responsibility for the performance and
welfare of others on the job.
Responsibility measures the extent to which the individual has
or feels a great deal of responsibility for the performance and
welfare of others on the job.Please cite this article in press as: Zare R, et al., Association of Amplitud
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vidual is exposed to high levels of environmental toxins or extreme
physical conditions.
The ﬁrst ﬁve dimensions include 50 items responded through a
5-point Likert scale ranging from never (1) to most often (5). The
sum of scores of each of the 10 items is used to assess the effect of
each stressor dimension and the sum of scores of all the 50 items is
used to evaluate total stress. Based on the scores, effect size of each
dimension is divided into four categories, namely mild (10e19),
mild to moderate (20e29), moderate to severe (30e39), and severe
(40e50). Total stress is also divided into four classes as follows:
mild (50e99), mild to moderate (100e149), moderate to severe
(150e199), and severe (200e250) [43]. The 10 questions in the
physical environment dimension, which are related to occupational
stress, are computed and analyzed separately. This dimension is
also divided into four grades, namely mild (5e9), mild to moderate
(10e14), moderate to severe (15e19), and severe (20e25).
According to a study conducted in Iran, the Persian version of
this questionnaire has acceptable reliability and validity (Cronbach
a¼ 83%) [44].
2.3. Statistical analysis
Data analyses were performed using SPSS statistical software,
version 19 (IBM, Armonk, NY, USA) and SAS statistical software,
version 9.2 (SAS Institute, Cary, NC, USA). Oneway ANOVAwas used
to compare quantitative variables (i.e., age, height, job tenure, and
body mass index) among the staff with 0 days, 1e4 days, and > 5
days of absence fromwork per year. Besides, Chi-square or Fisher’s
exact test were used to compare the frequency of qualitative vari-
ables (marital status, sex, and education) among the three groups. If
the p value of these univariate tests for assessing association be-
tween the quantitative and the qualitative variables and sickness
absence was  0.25, the variable was included in the regression
model [45]. Finally, multiple logistic regression analysis (forward:
Wald) was performed to adjust for potential confounders to
determine factors associated with sickness absence. Additionally,
KolmogoroveSmirnov test was used to assess normal distribution
of the data.
3. Results
The participants’ demographic characteristics and working
conditions are presented in Table 1. The study population was
relatively young with the mean age of 33.18 5.64 years and mean
job tenure of 6.06 4.99 years. The results also showed that the
majority of the study participants were male (93.8%), married
(78.8%), and day workers (80.8%), had bachelor’s degrees or higher
(59.3%), and worked for extra hours (88.3%).
The mean number of absences from work was found to be
2.16 4.56 days per year. The overall lost working days during the
past year due to sickness absence was, then,1,270.08 days. Based on
the average daily salary of the gas company employees at the time
of the study which was equal to 780,000 Iranian Rials (US$25), the
total annual cost of 1,270.08 lost working days for the company was
roughly estimated to be 990,662,400 Iranian Rials (US$31,752).
Based on the results, 209 participants (52.2%) had no absences,
129 participants (32.2%) had one to four absences (short-term
absenteeism) during the year prior to the study, and 62 participants
(15.5%) had ﬁve or more absences (long-term absenteeism).
Amplitude and stability of circadian rhythm and sleep quality
among the participants are shown in Table 2. Considering the
amplitude of circadian rhythm, 35.3% of the staff was > 75th
percentile (languid), while 64.8% were < 75th percentile (vigorous).
In addition, 7% of the participants were > 75th percentile (ﬂexible)e and Stability of Circadian Rhythm, Sleep Quality, and Occupational
ross Sectional Study from Iran, Safety and Health at Work (2016),
Table 2
Amplitude and stability of circadian rhythm and sleep quality in the study partici-
pants (N¼ 400)
Variables studied Status Frequency %
Amplitude of circadian rhythm (LV) Languid 141 35.3
Vigorous 259 64.8
Stability of circadian rhythm (FR) Flexible 28 7
Rigid 372 93
Sleep quality Good 173 43.3
Poor 227 56.8
F, ﬂexible, L, languid; R, rigid; V, vigorous.
Saf Health Work 2016;-:1e64and 93%were< 75th percentile (rigid). As Table 2 depicts, 43.3% and
56.8% of the study participants had good and poor sleep quality,
respectively.
The mean score of KSS was found to be 5.65 2.19, indicating a
moderate rate of sleepiness among the study participants.
The results of Osipow occupational stress questionnaire revealed
that 1.5%, 32.5%, 36.3%, and 29.8% of the participants had low,
low to moderate, moderate to severe, and severe occupational
stress, respectively. Besides, themean of total stress (172.45 34.37)
was within the moderate to severe range. This was also the
case regarding the dimensions scores. It was found that the
mean scores of role overload, role insufﬁciency, role ambiguity,
role boundary, responsibility, and physical environment di-
mensions were 33.39 7.56, 33.70 8.15, 37.917.33, 35.66 7.71,
31.80 8.07, and 31.417.25, respectively.
Table 3 presents signiﬁcant factors associated with sickness
absence in the study population. The factors were identiﬁed by a
multiple logistic regression analysis performed to adjust for po-
tential confounding variables. Amplitude of circadian rhythm, sleep
quality, sleepiness, role overload, role boundary, and responsibility
were themain variables retained in the regressionmodel with odds
ratios (OR) generally> 2. Themultiple logistic regression revealed a
signiﬁcant relationship between the short- and long-term absen-
teeism and amplitude of circadian rhythm [OR¼ 6.13, conﬁdence
interval (CI)¼ 1.44e26.17; OR¼ 2.42, CI¼ 1.18e29.22]. Short- and
long-term absenteeism were also associated with Sleep quality
(OR¼ 14.46, CI¼ 3.15e66.32; OR¼ 21.56, CI¼ 4.41e105.38) and
sleepiness (OR¼ 2.08, CI¼ 1.27e2.43; OR¼ 6.44, CI¼ 3.43e12.4).
These relationships were conﬁrmed by regression analysis after
adjusting for confounding variables (Table 3). Among the subscalesTable 3
Multiple logistic regression model indicating factors with inﬂuence on sickness
absence (N¼ 400)
Variablesy Sickness absence (d/y)*
1e4 d (n¼ 129)  5 d (n¼ 68)
OR 95%CI p OR 95%CI p
Amplitude
of circadian
rhythm (LV)
6.13 1.44e26.17 0.01 2.42 1.18e29.22 0.03
Sleep quality 14.46 3.15e66.32 0.0006 21.56 4.41e105.38 0.0001
Sleepiness 2.08 1.27e3.43 0.004 6.44 3.43e12.4 0.0001
Role overloadz e e e 4.84 1.3e17.97 0.02
Role boundary 6.45 2.09e19.94 0.0012 4.27 1.15e15.91 0.03
Responsibility 5.23 1.65e16.55 0.005 3.72 1.02e13.52 0.046
* No sickness absence (0 d/y) category is considered as the reference group (n ¼
209).
y Variables adjusted in the multiple logistic regression analyses were age, sex,
number of children, type of employment, job tenure, daily working time, overtime
work, stability of circadian rhythm, amplitude of circadian rhythm, sleep quality,
Sleepiness, role overload, role boundary, role insufﬁciency, role ambiguity, re-
sponsibility, physical environment, and total stress.
z Including both mental and physical workload.
CI, conﬁdence interval; L, languid; OR, odds ratio; V, vigorous.
Please cite this article in press as: Zare R, et al., Association of Amplitud
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http://dx.doi.org/10.1016/j.shaw.2016.09.007of occupational stress, long-term absenteeism was related to role
overload (OR¼ 4.84, CI¼ 1.3e17.97), although both short- and
long-term absenteeism were signiﬁcantly associated with role
boundary (OR¼ 6.45, CI¼ 2.09e19.94; OR¼ 4.27, CI¼ 1.15e15.91)
and responsibility (OR¼ 5.23, CI¼ 1.65e16.55; OR¼ 3.72,
CI¼ 1.02e13.52).
4. Discussion
According to the study results, the prevalence of sickness
absence was high among the gas company employees (2.16 4.56).
This ﬁnding was in line with those of Nakata et al [46] study con-
ducted on 522 shift workers in which the mean of absences from
workwas 2.3 days per year in Japan. Besides, 235 study participants
had no absences, 199 participants had one to four absences (short-
term absenteeism), and 88 participants had ﬁve or more absences
(long-term absenteeism) [46]. This ﬁnding of the present study
contradicted the results of some of the past studies. For instance,
Mohebbie and Shariﬁan [47] performed a study on 2,600 em-
ployees in an Iranian industrial setting and found out that the
number of absences from work was small (0.35). This was attrib-
uted to the staff’s income level. Kasiri Dolat Abadi et al [24] also
carried out a research on 51 female and 31male administrative staff
and reported that 71.2% of the personnel had no absence within the
past 6 months, 87.5% of them had no absence or were absent < 1
week, and the largest number of absences was 2 days. This could be
due to the fact that Kasiri Dolat Abadi et al’s [24] study was per-
formed for 6 months and most of the study participants had > 10
years of job tenure. Therefore, they could predict the stressors and
use appropriate problem-solving strategies to cope with them.
One of the main objectives of the current study was to examine
the association between sickness absences and type of circadian
rhythm. In this regard, the results revealed a signiﬁcant association
between the sickness absence and amplitude of circadian rhythm.
In other words, the risk of short-term absenteeism (1e4 days) was
higher in the languid individuals compared with the vigorous ones
(OR¼ 6.13, CI¼ 1.44e26.17). The risk of long-term absenteeism
( 5 days) was also higher among the languid participants in
comparison to the vigorous ones (OR¼ 2.42, CI¼ 1.18e29.22)
which was in agreement with the results of previous studies [15].
The ﬁndings of the present study indicated that short- and long-
term absenteeism was signiﬁcantly associated with sleep quality
and sleepiness. Accordingly, the OR of short-term absenteeism (1e4
days) was 14.46 times higher in individuals with poor sleep quality
as compared with those with good sleep quality (OR¼ 14.46,
CI¼ 3.15e66.32). The OR of long-term absenteeism ( 5 days) was
also 21.56-fold higher among the participants with poor sleep
quality as compared with those with good sleep quality
(OR¼ 21.56, CI¼ 4.41e105.38). Moreover, with one unit increase in
KSS (sleepiness), the odds ratio of short- and long-term absen-
teeism increased by 100% in comparison to individuals with no
absences (OR¼ 2.08, CI¼ 1.27e2.43; OR¼ 6.44, CI¼ 3.43e12.4). In
other words, with an increase in the rate of sleepiness, the risk of
sickness absence increased two-fold. These results were similar to
the ﬁndings of some other previous studies. For instance, Nakata
et al [46] reported that short- and long-term absenteeism were
higher in the workers with poor sleep features (waking up early in
the morning, lack of night sleep, and sleep insufﬁciency). Addi-
tionally, Godet-Cayre et al [48] disclosed that the rate of sickness
absence was higher in the individuals suffering from insomnia as
compared with those with sufﬁcient sleep. Bültmann et al [14], too,
mentioned sleep disturbances as a predictor of sickness absence.
Minowa and Tango [49] also found that sickness absence was
1.89-fold higher in the workers with poor sleep quality and
symptoms of insomnia as compared with the others. In the samee and Stability of Circadian Rhythm, Sleep Quality, and Occupational
ross Sectional Study from Iran, Safety and Health at Work (2016),
R. Zare et al / Sickness Absence and its Associated Factors 5line, Westerlund et al [50] demonstrated a strong relationship be-
tween sleep disturbances and sickness absence. Philip et al [51] also
conducted a study on 2,265 employees of a gas company and a
power plant and observed a strong association between sleepiness
during the day and sickness absence. The study results also indi-
cated that the staff who experienced sleepiness during the day lost
more days due to absenteeism as compared with the others.
Similarly, Åkerstedt et al [13] stated that the individuals with
disturbed sleep and fatigue had longer absences from work and,
therefore, recognized these two factors as the predictors of sickness
absence. Our study also showed that poor sleep quality and
sleepiness had an inﬂuence on sickness absence and that the em-
ployees with poorer sleep quality and higher sleepiness experi-
enced more absences. Considering that sleep quality was the main
factor affecting employee absenteeism (OR¼ 14.46), in order to
reduce fatigue and sleepiness in employees, implementing training
programs on sleep health for improving quality and quantity of
sleep could be recommended and emphasized.
Epidemiological researcheshave referred tooccupational stress as
an effective psychosocial factors in sickness absence [3,52]. In the
present study, short- and long-term absenteeism, were signiﬁcantly
related to high levels of occupational stress dimensions, including
role overload, role boundary, and responsibility. According to the
results, the rate of long-term absenteeism ( 5 days) was 4.84-fold
higher among individuals with higher role overload as compared
with thosewith lower role overload (OR¼ 4.84, CI¼ 1.3e17.97). Also,
the OR of short-term (1e4 days) and long-term absenteeism ( 5
days) were, respectively, 6.45-fold and 4.27-fold higher in the staff
withahigher role boundaryas comparedwith thosewitha lower role
boundary (OR¼ 6.45, CI¼ 2.09e19.94;OR¼ 4.27, CI¼ 1.15e15.91). In
addition, short- and long-term absenteeism were respectively 5.23-
and 3.72-fold higher among more responsible staff in comparison
with the less responsibleones (OR¼ 5.23,CI¼ 1.65e16.55;OR¼ 3.72,
CI¼ 1.02e13.52). Trybou et al [53] performed a study on 527 nurses
and demonstrated that occupational stress increased long-term
absenteeism. In other words, individuals with higher levels of occu-
pational stress experienced long-term absences 2.26-fold more than
the others. Wang et al [22] also reported in their research that occu-
pational stress increased the incidence of long-term absenteeism.
Our study, too, indicated that the number of absences fromworkwas
higher in individualswith higheroccupational stress. However, some
studies have come to contradictory results. For instance, Kasiri Dolat
Abadi et al [24] foundno signiﬁcant relationshipbetween the score of
stress and sickness absence.
- According to the identiﬁed contributing factors of sickness
absence in our study population (i.e., occupational stress, sleep
quality, and amplitude of circadian rhythm) any interventional
corrective measures to improveworking conditions and reduce
sickness absence should focus on these factors. Based on this,
the following actions are recommended: (1) enhancing em-
ployees’ decision latitude in the workplace; (2) providing
proper communication mechanism in the organization; (3)
determining job duties, responsibilities and authority clearly;
(4) implementing stress management programs in the work-
place [54]; (5) using bright light at night shift to affect circadian
rhythms positively and increase workers consciousness [55];
(6) transferring employees who are not able to cope with shift
work schedule to day work system; and (7) implementing
training program on sleep health for improving quality and
quantity of sleep in order to reduce fatigue and sleepiness in
employees.
Due to the cross-sectional nature of the present study and self-
report methodology for data gathering, the results are to bePlease cite this article in press as: Zare R, et al., Association of Amplitud
Stress with Sickness Absence among a Gas Company EmployeesdA C
http://dx.doi.org/10.1016/j.shaw.2016.09.007cautiously interpreted. The methodology of self-report may have
recall bias or denial problem. Furthermore, selection bias should
also be taken into consideration, as this study was conducted only
among workers who volunteered to participate in the survey.
Additionally, because the analysis was limited to currently working
employees, workers who had left their jobs due to inappropriate
working conditions could have been excluded from the study and
healthy worker effect might occur. Thus, the data may underesti-
mate reported problems and the association of these factors with
sickness absence. The sample size was the other limitation of the
study. Further investigation with a larger sample size and consid-
ering the above mentioned limitations may produce more reliable
results on this area. Finally, because the study was limited to a large
gas company, the results of the present study may be extrapolated
for industries with similar operations around the globe, but cannot
be applied to individuals from those industries which are different
in operations and settings.
5. Conclusion
Large number of workdays lost due to absenteeism is prevalent
in the studied gas company. In the present study, amplitude of
circadian rhythm, sleep quality, and occupational stress were
found to be the contributing factors for sickness absence. According
to the results, the employees with poor sleep quality, languid
circadian rhythm, and occupational stress experienced more short-
and long-term absences. Therefore, any interventional program for
preventing or reducing sickness absence and its negative conse-
quences should focus on these factors.
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